As the growth of online programs continues to rapidly accelerate, concern over retention is increasing. Models for understanding student persistence in the face-to-face environment are well established, however, the many of the variables in these constructs are not present in the online environment or they manifest in significantly different ways. With attrition rates significantly higher than in face-to-face programs, the development of models to explain online retention is considered imperative. This study moves in that direction by exploring the relationship between indicators of the Community of Inquiry Framework and student persistence. Analysis of over 28,000 student records and survey data demonstrates a significant amount of variance in re-enrollment can be accounted for by indicators of Social Presence.
I. INTRODUCTION
With almost four million students enrolled in online courses in the United States alone, and a 12.9% growth rate in online enrollments, program growth is considered a priority at over 80% of major US institutions of higher education [1] . While compelling, this accelerated growth has raised significant questions related to the quality of online instruction in terms of outcomes. One measure of outcomes is student learning and perceived efficacy. In their 2009 study, the US Department of education isolated 51 common factors across thousands of studies and concluded that, in general, online learning is more effective than face-to-face learning [2] . However, despite this highly positive finding, the question of retention remains problematic for online programs, with several studies and anecdotal evidence indicating attrition rates for online courses frequently being much higher than for their campus-based counterparts An Exploration of the Relationship Between Indicators of the Community of Inquiry Framework and Retention in Online Programs [3, 4, 5, 6] . In more recent work, Patterson and McFadden [7] found dropout rates to be six to seven times higher in online programs.
In the traditional campus setting, student persistence and retention have been a documented issue in higher education in the United States since the late 1800's [8] . Formal research studies on the topic of retention began as early as 1926 [9] but publications of research on retention escalated in the 1970's with academics such as Spady [10] , Astin [11] , Tinto [12, 13] , Pascarella [14] , and Braxton [15] publishing influential research on the topic of student retention.
A number of researchers have found that the higher the high school GPA and the higher the SAT or ACT score of a college student, the stronger the chance that the student will persist in college and graduate [11] . However, this is only one set of positive indicators of retention. Researchers have also identified the importance of social integration in the student retention rates of colleges [10, 12, 11] . Tinto's model of student persistence theorized that the greater the level of academic and social integration, the greater the student's chances at persisting until graduation [12] .
While the social integration process is well documented in traditional higher education settings, similar research in the online environment is in its infancy. However, the Community of Inquiry Framework provides a widely recognized model for understanding interactions in the online environment and insight into how social integration may occur in online environments.
Developed by Garrison, Anderson, and Archer [16] , the Community of Inquiry (CoI) model is a theoretical framework that explains the online learning experience in terms of interactions between three overlapping presences: Teaching, Social and Cognitive. Since its inception, the CoI framework has been the most frequently cited model for explaining the online learning experience, with extensive research undertaken on each of the individual presences [17, 18] . In 2007, the framework was operationalized as survey instrument and validated through multi-institutional data collection and analysis [19] .
The first of the three presences, social presence, is the basis of collaborative learning and the foundation for meaningful, constructivist learning online [20] . In the context of online learning, social presence is described as the ability of learners to project themselves socially and emotionally as well as their ability to perceive other learners as "real people" [21] . The three main factors that allow for the effective projection and establishment of social presence are affective expression, open communication and group cohesion [22, 21] .
Affective expression is the ability of online learners to project themselves through such text-based verbal behaviors as the use of para-language, self-disclosure, humor, and other expressions of emotion and values. Open communication refers to the provision of a risk-free learning climate in which participants trust one another enough to reveal themselves. Group cohesion refers to the development of a group identity and the ability of participants in the learning community to collaborate meaningfully. Research has shown a link between perceived social presence and perceived learning and satisfaction in online courses [22, 21] . There is also some indication that social presence has a direct [23] and/or mediating [24] effect on learning and learning processes. However, it has also been shown that there are differences in the effects of the social presence of instructors and peers on learning and interactions online [21] and it may be that it is hard to tease apart the social presence of instructors from teaching presence.
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Cognitive presence is the extent to which learners are able to construct and confirm meaning through reflection and discourse and is defined as a four stage process of practical inquiry. First is a triggering event, where an issue or problem is identified for further inquiry. Next is exploration, where students explore the issue both individually and as a community, through reflection and discourse. The third stage is integration, where learners construct meaning from ideas developed during exploration. Finally, the process culminates in resolution, where learners apply the new knowledge [16, 18] .
Teaching presence, the third component of the CoI framework, is described by Garrison and colleagues (2001) as having a three-part structure consisting of: instructional design and organization, facilitation of discourse, and direct instruction.
Instructional design and organization involves the planning and design of the structure, processes, interaction and evaluation aspects of an online course [16] . Some activities within this category might include building curriculum materials, such as creating presentations and lecture notes on the course site, and providing audio/video mini-lectures, offering a mix of individual and group activities along with a clear schedule for their completion, and providing guidelines on how to use the medium effectively, including netiquette [16, 18] . Facilitation of discourse is described as the means by which students engage in interacting about and building upon the information provided in the instructional materials [16] . In order to facilitate discourse, the instructor may review and comment upon student posts, raise questions and make observations to direct discussions as desired, keep discussions moving efficiently, draw out inactive students and limit the activities of dominant students if detrimental to the group [25, 26] .
Direct instruction is described as providing intellectual and scholarly leadership from a subject matter expert in order to diagnose comments for accurate understanding, inject sources of information, direct useful discussions, and scaffold learner knowledge to a higher level [27] . Within this role, the instructor uses various means of assessment and feedback that should be delivered in a timely fashion.
II. METHOD
The problem addressed in this study is whether CoI survey indicators can be used to predict students' likelihood to remain enrolled in an online educational program of study. The following research question is used to examine this problem:
• RQ 1: Is there a statistically significant predictive relationship between CoI survey indicators and a students' likelihood to remain enrolled in an online educational program of study?
Linear regression was utilized to analyze the relationship between a linear combination of the 34 independent variables (i.e. Likert scale responses to each of the 34 CoI survey items) and the binary dependent variable measuring whether or not a student enrolled in the subsequent semester. A binary dependent variable typically demands logistic, as opposed to linear regression. This study's use of a binary dependent variable with linear regression is supported in the literature even though it compromises the assumption that residuals are normally distributed about the predicted DV scores (Cohen, Cohen, West & Aiken, 2002) . The number of subjects included in this study (n = 28,877) ensures adequate statistical power by far exceeding the minimally adequate sample sizes suggested by Green (1991).
Multicollinearity is a limitation inherent in this study given the instances of high correlations among the predictor variables.
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A. Instructional Setting
American Public University System (APUS) is an online, for-profit university. Founded in 1991, it was originally known as American Military University (AMU) and offered graduate degrees for officers in the United States Armed Forces. In 2002, AMU reorganized as APUS and created two virtual universities operating under APUS' accreditation, American Military University and American Public University. Shortly after reorganizing, APUS applied for accreditation with the Higher Learning Commission of the North Central Association and achieved candidacy status in 2004 and initial accreditation in 2006.
Founded as an institution devoted to serving the needs of military students, APUS' top priority has always been engaging dispersed learners in high quality, collaborative learning experiences; a philosophy that extends to the civilian market served by APU. Since 2000, APUS has experienced a compound annual growth rate in student enrollment of 66.9% and expanded to 51 certificates, 19 Associates degrees, 32 Bachelor degrees and 23 Masters degrees. As of June 30, 2009, APUS served 53,600 students in all 50 states and 109 countries. Courses are offered every month, with a semester being either eight or 16 weeks in duration. Over 90% of courses are currently offered in the eight week semester format.
B. Participants
Students (n = 28,877) who completed the CoI survey were all enrolled in bachelors or associates level courses. The survey was administered to all students, taking classes, at the end of each semester; this sample constitutes a response rate of 38.91%. Age of participants ranged from 18 to 62 years old, with a mean of 28.2 years. Males comprised 68% of the sample and females comprised 32%.
C. Design
CoI survey (Appendix A) is administered to students at APUS at the end of every semester as part of a large-scale institutional, continuous quality improvement initiative [28] . Data used in this study were collected over a period of six semesters. Descriptive statistics were used to assess the means and standard deviations for each item. Principal axis factor analysis, with direct oblimin rotation, was used to insure the conceptual integrity of the data by inspection of alignment with the findings of Swan et al. [27] .
Following confirmation of the expected factor pattern, linear regression was applied to the data. The dependent variable was established as students' enrollment status in the semester following the completion of the CoI survey. As enrollment status is a categorical variable, a dummy variable was created to represent the criterion variable using suggestions by Cohen, Cohen, West and Aiken [29] . The predictor variables were student responses to each of the 34 CoI survey items, measured on a 5 point Likert scale, with Strongly Disagree = 1 and Strongly Disagree = 5. For this linear regression, the Forward method was used in the SPSS version 17. This means that the order which variables are listed in this table indicates their relative statistical significance in the predictive model.
III. RESULTS OF THE STUDY AND DISCUSSION
The following Visual inspection confirms the expected three factor solution, with 76% of the cumulative variance accounted for. These findings validated the conceptual alignment of the survey data, allowing for linear regression analysis to proceed with a high degree of confidence in the validity of the construct measured by predictor variables. The analysis shows that a total of 21.1% of the variance in student re-enrollment is accounted for by 19 of the CoI indicators. However, all but 0.9% of that variance can be accounted for by two indicators: SP 16. Online or web-based communication is an excellent medium for social interaction. And SP 15. I was able to form distinct impressions of some course participants.
Forward method linear regression, illustrated in the following
These two items are two of the three affective expression indicators. The former item accounts for 18% (i.e. almost all) of the total variance and the latter accounts for 2.2%. This suggests that projections of social presence in general and affective expression in particular are important determinants for persistence in online education. Social presence, the degree to which a person is perceived as a 'real person' in mediated communication" [30] has been found in research studies to have an impact on students' satisfaction with a course [30, 31, 32, 22, 33, 21] perceived learning [22, 34] and actual learning [23, 33] .
In addition, a recent study by Liu, Gomez, and Yen [35] suggests that social presence as a construct is a significant predictor of course retention and final grade in the community college online environment. Perhaps more to the point for these findings, Tu & McIssac found that "students who feel more like insiders in the learning community were more likely to achieve success. In a computer-mediated environment, feelings of community and social presence may be considered to be strongly connected to each other and to online interaction" [32] .
Rodriguez, Plax, and Kearney (1996) claimed that teacher immediacy behaviors influenced students' affective learning, which in turn influenced students' cognitive learning and similarly, the CoI "posits that the ability to construct knowledge in online environments is contingent on the capacity of teachers and learners to move beyond direct instruction to establish forms of ''presence". The implication is that An Exploration of the Relationship Between Indicators of the Community of Inquiry Framework and Retention in Online Programs teaching and social presence represent the processes needed to create paths to and cognitive presence for online learners" [24] . In other words, students who positively perceive online learning environments, which is potentially increased by their perception that they are part of a larger (social) learning community are more likely to have increased retention.
Of the remaining 17 significant indicators, it is notable that six are from the social presence category. As such, all but one of the social presence indicators was a significant predictor of re-enrollment; or 88% of all social presence indicators were significant predictors of student re-enrollment. Of the remaining significant indicators, four were from teaching presence (33% of all teaching presence indicators) and nine were from cognitive presence (75% of all cognitive presence indicators).
IV. CONCLUSIONS
Although statistical results in social science should never be deemed definitively causal, the sample size in this study warrants further and closer inspection of the impact of two Social Presence items on retention. Responses to CoI item # 16 (Online or web-based communication is an excellent medium for social interaction.) account for over 18% of the variance associated with whether a student returned to studies in the semester subsequent to completing the survey. This is, simply stated, a remarkable finding, especially in light of the sample size obtained.
One may reason that students attending fully online universities seek social interaction primarily online. However, future research can also examine whether similar results would be obtained in a blended setting. The extent to which students at any university seek social interaction via the Web has profound implications for both academic and student affairs. In the academic realm, faculty may need to redesign their curriculum to allow students opportunities to engage with one another online, even in traditional face-to-face courses. In the student affairs realm, programming designed to enhance student engagement (and in turn retention) may need to provide today's students opportunities for such interaction online. Although residential campuses are designed to promote face-to-face interaction, students on these campuses are often seen texting friends while walking to and from class, and their participation on social networking sites such as Facebook continues to grow.
Caution is needed when attempting to generalize the results of this study, conducted at a fully online university, to more conventional postsecondary settings. Regardless, the results of this study may help explain why the retention models of Astin [11] and others, developed almost 20 years ago, do not fill well with current enrollment trends. Social interaction remains a crucial factor for student retention. How college students interact with one another, has changed dramatically in a relatively short time. As educators continue to develop interventions to promote retention, they should pay particular attention to how the institution encourages interaction among its students. In our current wired world, traditional residential postsecondary institutions may need to look to the online institution to better understand how to promote student interaction and increase college retention.
V. LIMITATIONS AND DIRECTION FOR FUTURE RESEARCH
As with all research conducted at a single institution, the results may not be generalizable to other institutions. As such, this study should be duplicated to assess potential difference between various student populations. Similarly, this study only examined the relationship between the CoI indicators and retention patterns for undergraduate students. In a student of the value students place on the importance of teaching presence indicators, Kupczynski, Ice, Weisenmayer and McCluskey [30] , found significant An Exploration of the Relationship Between Indicators of the Community of Inquiry Framework and Retention in Online Programs differences between learners at the associates, undergraduate and graduate levels. It is possible that similar differences could apply to social presence indicators and, in turn, impact retention in a fashion other than was detected in this study.
Though this study demonstrates the significance of social presence indicators on retention, other studies [37, 24] demonstrate the importance of the teaching presence construct on student success, vis-à-vis the establishment of both social and cognitive presence. Research exploring potential indirect influences of teaching presence on retention should be considered to form a better understanding these complex interactions.
In work exploring the impact of technology on student satisfaction, the impact of rich media on student perceptions of increased social presence have been noted [38, 39] . Future research should also explore the influence of media rich programs on retention. From a methodological perspective, there are three limitations that should be considered when reviewing this study. First, though high for online surveys, the response rate for this study (38.91%) may not be representative of all students. Future research should examine whether any inherent self-selection bias occurs based on the type of student who chooses to complete the CoI survey.
Second, this study only examined the influence of CoI indicators on retention. Future studies that include other variables such as age, gender, ethnicity, economic indicators, etc. should be conducted to create more exhaustive models, such as those that exist for face-to-face courses. As the use of dummy variables in regression analysis can produce an exaggerated effect, such research would be important in reinforcing or contextualizing the findings of this study.
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